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(57)Abstract ' ' 

PROBLEM TO BE SOLVED: To provide a negative 
radiation-sensitive composition which is suitable for 
exposure to far-UV rays including 1 93 nm wavelength of 
ArF excimer laser light and which can form a pattern 



with high resolution while avoiding the causes for / % 



deterioration in the resolution such as swelling due to 
permeation of a developer or remaining of a resist film 
between the lines of the pattern. 

SOLUTION: The radiation-sensitive composition f 
comprises an acrylate polymer having a- ' fe-J^ •• 0% 




hydroxycarboxylic acid in the ester moiety (e.g. a 
polymer having a repeating unit expressed by formula -HQ 
(1)) and an acid generator. ^^a^Rj- 

ho ^ ( 
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~?^fc Knar*>K*J6« (O. l l 3it%) 

bfc 0 t<036M, 3 0mJ/cm 2 t\ ^SOO, 1 

0jum7^y7yK^-^yw?)Wco ^.co 

BR, ><*^bWHliJtfejxr, ^^^*MB^t>»aEtt* 40 

[0 0 5 2] ^7t, :oi/S?^ K4rJ03$«EE5 OkVO 
Vx^-if g?3t ^ ID C*#*rJB^fc t C • g)ti 7 /i c 

/cm 2 -t^McOO. 0 8/zm7>fyryK^ 
[0 0 5 3] hSftM:, mm. (2 3 



[00 5 4] Sblc±iaou^^ MKtrov^, CHF 
tl-i5, ^y"^:^£frofc 0 chf 3 iSt^ 

35 s c cm, ^ElOmTor r", RF/^T^X 
M4," WJRoy tf l. 0 <t LfcS^ 

[0 0 5 5] 

??j±yy-7 h i fisaj, h y 7 31 ~/u*/U7fr 

^0, 211S1J, */u#^B6S:*i-S(S5>^t^«b " 
(7) 1 OSSSBSrl-^ h*S/-2-^D/V-;H 
2 0 0li»l:**L, :tlS:MO. 20/imWf7 

Mir, {£^^t£ft±07ttf>U:, 0. 5N7>^^7tK 

"*«sri o oimi/^ V salaam ufco 
[oo 5 6] &w<DmM<owmi tmm\z, affx^ 

i/^U— y-^T^^y/N— (ISI Microstep, 
NA=0. 6 0) 4rfflV^T, W<>-y ^StfMfltfg 

mi 2 0tt6 -O^IB***^— ^Srtfofc. ^tg, 
7h7^f/U7^!>Al: Kn^yKTKM (2. 3 
8fifi%) SrJBvvcmifcSrl 0#fflfrV\ «v%T, 3 0 
&Mtt7kTy^Ufc 0 5 0m J /cm 

2 -e, ^^Mcdo. lo^m^yryK^^ 

[0 0 5 7] &fc, h^f&J*, ^ffl (2 3 

[0058] 

n^rv/- 3, 3 -v^^vU-y - y ^ h>£4-b Kn 

— (Om^te, a^O^^fffi^b V-b Kndlrv/^yUTRv 
Affile S: * t- / u{FB f#o T ^ y /u^-c ^/wp^e 

W2o%^3^y-7- (id tj,5:t^o 

[00 5 9] ; 
'[ftl4] 
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Mb 14] 



-(c^-CH-) (cH,-Ch4- 

V P> V |=o« 




OH - (11) 



yyW/N— ^ > 3 ^ n ^ f.^^w- (GPC) Id 
cfc h7 t: KD77i/ft, rco^y-e— cotf!) 

5, 5 0 0, Sfc^i^F-fi/^ 4 , 3 00Tfco/: 0 

[0060] &wcomi&<Dmm i <t a r 

F^'>^U--f ? ^^-//<- (ISI Microst 
ep, NA=0. 6 0) £ffll^T, W-<^y^M^{4 

O m J / c m 2 -C, ^^SCOO. 1 0 ^ m^-Y K 
10 0 6 1 ] 

[^O^W«4] ^<^J£t^«glC0 3-l: K 

gjxXf/KD^/^?^ 2 0 %(^ 3 * J) -7- (12) 

[0 0 6 2] 
[ftl5] 



[ffcl 5] 



o 



I 

-c- 




HO 

- N D -^0 (12) 

sf;ls/<—^^—i/ 3 i/? xi 1 ? Y 4— (GPC) \Z 

5, 4 0 0, tm^U, 2 0 0T^oito 

[0 0 6 3] m^, &m<D&M<Di&m 1 £ mmz t a r 

F^^-v-^V-if^x^^^ (ISI Mi c r,o s t 
ep, NA=0. 6 0) Srffl^T, l"<^ V >m<VfiL 

5 m J / c m 2 "C,. ^#^CO0 . 1 0 a* m^ VTV K 
[0 0 6 4] 

[^p^co^ts^^ffi 5 ] ^m^MM^m i <d 3 — t k 

n=^>- i -T^vyf/UT^ y f^/-?> — £a- 
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20 



30 



40 
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rii/co ftbtitctfv ^-<Dmm\% m*<Dft$r&ifr 

^ V J^^^^^(D^/^m^2 0°/o<D=i7^]) (1 
3) T*fc5^<k^fr^o7to 

[0 0 6 5] 

Ut 1 6 ] 



— ^CH 3 — CH 



CH— j ^CHz—C — X- 

[=0/20 \ |=0' ® 




o 

I 



<1 3) 



yyi^/N— ^ni^->-3 >^ n-^ yify-yj— (GPC) l£ 
6, ooo, STO^f^s, ; ooo-cfcofco 

[oo66] 5tw<o'mifo(Dwmi tmm\z t Ar 

F^^i>^U— if^^y^<— (ISI Microst 
ep, NA=0. 6 0) SrJBV^T, WO-y^SOffi 

0m J /cm 2 "C, ^#M<7}0. 1 0 ^m^^TyK 
[00 6 7] 

n^>- 1 - r^^vur^ y i/— h^e / ^^^x^ 

7/W^o^^r^/U-2-t: Kn^ri/^n tVl-T^ y I— 
/^gfll^oT^ y /u^^^-r^co^ey^^^ 2 o %co^ 

^y-v— (14) tfc^:^5.^of: 0 

[0 0 6 8] 

" [ft 1 7 ] 
Mbi 7] 



.-(cHj-CH-4 [cHj-CH— t- 

\ 1=0/ 20 \ Uo/» 




HO 




(CPa) 5 



(1 4) 



y;U^^x-v/3y^Dvh^77^- (GPC) 
XVr h^t: Kn77 ^^-"C, ^co^K y — ^/K y 

4, 0 0 0, ^^T-*^3, 2 0 0-efcotfL o 
[0 0 6 9] ^ctr, 7^/<ky ^**»«±fc!ft*Lfc|Jt 

50 J¥l. 0 /im<D@i7tS^, .1 9 3 nmtllO. 22, 1 
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5 7nmtiil. 8 Tfc $ , .RAW*** V * * t tftofro 

[o o 7 o] nk\z t 3&w<Dmm<Dj&mi tmmz, At 

F^^ex-r f^fy/<- ( I S I M i c r o s t 
ep, NA = 0. 6 0) Srfflt^T, y VSJofifc. 

Om J /c m 2 T% ^^/SOO. 1 0 m K 

F 2 U—*f^^ry;<~- (NA=0. .60) Srffl 10 

^SrJ&SLfci:^, 10m J /cm 2 T*, *#M<D 
0. 0 8 Mm7^V7y h^^7/^^t#^n/Co 

[0 0 7 1] 

Ddr«>- 1 —T*f-^l/=}-)VTt V Is— h^e/-^ — ^2- 

^^/KD^yU^^5 2 0%O=i7Ky-7— (15) "CfcS 
[0072] 

Mb 18] 

a~CH--) fcH,-CH— 

t=©/ao \ . . L=o/ 80 

o o 

OL I . I -30 
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(I 5) 



y;U/<^>x^v/3y^DY h^77^- (GPC) 
J:D7h7t Kn77> c f , t 1 ^co^K y O/Ky 

5, 2 0 0, *5p*&^*^4, 5 0.0-Cfcofc. 
[0 0 7 3] 38W<&*»0»«1 fcBMtHcU^*" 

*>i^;* h)Kl?oB9»S:fg-<fco StttUtMirtt, Ar 40 
F^^rv-^U-if »fl93nm) «r/8^fc 0 
1 2 0tT6 0»|BJ**«^<-^S:tTofc 0 t<D'&, ¥ . 
h7^f;U7y^^At Kn*s/K*»* (0. 1 l 
3lf%) «rffiv^Ta*S:3 0«>IHtTV\.«V^-C," 3 0 

^IS#£ffl^fc*£*£EIl Ic^-To 30 
mj/cm 2 BRIti"5i:, V^ofcA/US*;* HKttT/U* 
y-a<kttK5F*K35C5*S, 100mJ/cm 2 KUifiglt 

50 



[0074] we, snoxik^iii'un«i:i/^ 

x^^>y U-f J: 4 0 m J / c m 2 W Lfc||, 

»150mJ/cm 2 BHItUfco 1 2 0tt6 

0WB)t^^S:ffo^ T^h^y^T 
v^^fc Kp*2/K*** (0. 11 311%) Sr 
/B-i*-C5Mfc«:3 0«MHM¥v\ " Dtv^T, 3 0«WB*fi7K.-ey 
y^L/c e ArFx^r'>7l/-f5:i50mJ/cm 2 

[0075] mz, &vR<onm<oMKBL 1 tmrniz y = 
20 [#] 3 jss-fr, -toiatc^iyN^jaizzfiHj 

#O^£g5feLfc 0 COB*, ^*^ffl5affl<D||3t*^i 
50mJ/cm 2 JSi2SS3fc3£BoK3te5£ 

t^40mj/cm 2 t 5 J: 9 KflgJlt Lfc. »V*T, 
1 2 0fC6 o&mM^^^m\ T^h^y^/U 
7^jAtKD*?/K*»»(0. 11311%) 
£r/f^T9y&£3 o«MBM?i\ *3fi*-C3 ofMHjy L 
fee ^rO*S*, ^a^«ia(BJ»<DU^^.M4^|c»^ 

[0 0 7 6] 

hmmi 8{cPn*Di-smjEic±9, y 

[0 6 7 7] d-eroj: 54ffi^mxglt +m 
xa^fc****, *ft J: 7 -f—vuK» 

[0 0 7 8] ^»IO*ttfcJ:5 f GB3 (a) (O^iCpS 
^>y ^?x/s2 1±C5 0nm^g?>fb^2 2 ^fig" 
b, ^±^y7X-7CVDI:J;9, 2 00nra0ift 

'>y^yf2 3 5:Mlttit5o ^ffi 

©»»lt*LfcWR, ^ffilwi^O. 3 0/xm^-T^ 
^u^h/^y2 4^SrtT5 (03 (b) ) 0 c 
(Dl-itX hs<?>-2 4*-?*? t UT, ^co^ffiT^ 
<kiyy =t>^2 3 Sr^s/^^^Lfc^ (0 3 ( c) ) , 
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Wk (Bl3 (d) ) , Ift->!)=y)«2 3^^t 

^YmitWkZ 5*WtlS.-tZ (13 (e) ) . 

[00 7 9] ^(D'ik, mil's}) ?VJB|2 3*SgE^$H3t "■ 
ill 2ftV»b*->!» =>VJ8I2 aSs^y^-i^L. -7*- h 

*5rfif5 (0 3 (f) ) . c<7?s«i^, mmnmmnz . 

Ui?^ h/<*^2 7©^«rftj (U3 (g) ) . ceo io 
l'^h^y2 7^?iLT, 2;4sico 

h«ffi2 8Sr^J*i-5 (El 3 (h) ) o y-*, K 

= ^-HS2 8i:y-^l3, KMV1.4l:tg 

Srteifc u #^ b b b y a yy- h mm 2 8 t y , k 

y— ^13, KK ^ 1 4—(DT/u^ — ^ J>.WM<r>tz.t> 
<D = y9? h£.kiE®Ht:JBS2 otwdfln L, Tyu$n«7A ' 

uy-^ifiii eavKU'viffii 7 Sr^i-a* 

KS:±fB»SIJKl 9lcPla-r5„ ico J; 5 K tti 2 co 
<fc 5 £MO S 1! I- 7 i"^* * Jx5. 
[0 0 8 0] nfliMOSSh7-Vv ! ^^ICOV^, 

i± z\iuz m h ta v 1 <o us 5 s t* t> ft < , tiLco^-mitm* 

[008 1] di-Cliv-y =V^jcx>2 l<D*ffi 

WfcU7^-^Kl« (Sfc^HMMB*) 2 5S:f 30 

[0 0 8 2] *fc, rrTOy-hlffi2 8tLT#g 

tT B ->y ^JUfc^fcas, y =yt^*;uro«' 

[0083] *fc x r. i-e^vfcuv 1 ;* >- 2 . 

y/ug.^^xyKO«-g-#:«:^tf^s y- Mlfflro 
^^2 8J;t) fcrfctftS^HMMJ^*^ 4 K lift 40 

«-*!J*^c»^je^fieoiJjgl-gE#WSI^3SS (K 
r Fx4f-/?u-f3(6jS) Stable©*!-*-* £ t *i"C# 
*. . • 
[00 84] 

(a) PlWS.i ¥5gft.3 l Sr««^ffl 
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3 2Sr»fifci-5. 0lJxl£ff£ 1 5 OnmO^i 
S i tl?-£ 2 0 OnmWS i 0 2 frffim LfcfllatcD ? — 

«.l 5 0 n m<0 S i 0 2 frft* L, **WlCCiDI LT !7 
— KiBfNOffidfiU: S i O, O-y-^ K^^—lf 3 4 trMrft-t 
5, il^(0^r?s-c-na:tS:S3 5 £j£/&-r-5 0 jfelc 

04 (b) ir^-Ti ^(c, jiJ£oxa&&T#*§,B,s i 
£fcli^gi.6&jR&jg^y im* k, $> 5 VMidft 
«Ka»fc43?*— *«.3 6S:»J«i-*. ftCBM (c) 

3 8 •SrJgsKI-So ^rco&, T a 2 O s , S i 3 
N 4 , SiO, , BST, PZT, 5S^«^ ( 

««3 9«r»j*1-5. §|*iK#£j&AS<i, ffjH£4 
JR, ffiB4,^tfeS->y f-W K. *>51M4A 1 , Cu^O 
<6fe0tft2g#&|£Sf l^u— h«ffi4 0 Sr^i-*. #c 
ti4 (d) IC^-fiplr, a^cOX^SrSrffii^4 1 

viSSr«-C^^y*^?rf^SJLfc 0 /£*3, 

±iB*^«36iafcd3it5 y y^^ 

«y< 5, .> 3 ^xaT'^^iia^j^xa^, w 
fr^ii^^^^fflxa^^^^j^^ii^^jijg 

[oo8 5] y y^?7^-e^bfc^<^v.ro 
v^ttw-*:*. s 5 nam \.tz/- ^ y *-*-*«WM-3ft 

^HDTtC/N'^^CO^^-ygB^^^^gag^-f-,, 4 2^S!7 
-H, '4 3*57-^1, 4 4«i7^f^7'|«, 4 5 

cD0lJ(-*3V>Tt>, ^ r(r^;Lfc4 6 D til 

^i'SrfflV s TV'>2)Xa"v?li^^?^$rfflV'>yci 0 
. [0 0 8 6] ^fcWfcfflV^TflsHLfc*-?-!*, ^JlSSSS: 

t>*mz.x; *«*9*«l*l±Ufe. 
[0 0 8 7) 

[5SB^c7)^Jgco^fl8 1 0 ] ^Jfe^^flg 1 0 T-14, 

s?scoffi{jtxa$:^LycxaEiT-fo5ia6 ( a ) 

[oo88] ttea 6(a) .d^-r i 5 100, 
hoi, /<y7ii 0 2, i^i 0 3, mmtts. 
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(oi&mmwmmm^m^^tzo to«Be (b) ic^-t-j; 

J:9«HIWwEj|»7Ll 0 6Sr«fj«-r-5o #Cl-El6 (c) 

tC^L/cUv^ h 1 0 7 Srj&*U v^^l0 8^t 
TAr Fx*$/-ri/-f»3tjti 0 9«rHB*tU BE^« 10 

^«"*^**-v^v^5»«**0/ ± io%^S»« 
Tia»*^-yi0 7"(Bl6 (d) ) iWt^ct 

»Httl2 0nmtLfc. ft*3, WSlWL t LTte^ h 9 20 

[fbl9] . 



10 0 8 9] -£<7}f£|g] 6(e) KSH-J: 5 V '< 

1 1 0«:»j*-t-5. toft, iffllSJL^irfflSriJifeii^. 
CMP^^foTE16 (f) (c^-fj: 5 frfllgaiiS 1 1 l & 

hs/^ffll,- K^^li, LTV 

fc^** y /wgfc* o y Kte»*.fcc k&m^T, &w<d 
HJfcw^f® l SrRtSLfc. ftbtxtztfV -v— 

0%CD = ^y -v— (1 6) ffc^rtAS^o 

[00 9 0] 
l-ffc 1 9 J 




^W-i-^x— > H y^ c -7^77^- (GPC) 
idrh7l:Kc77> I t 1 t, £ <D/Ky <D/Ky ^ 30 

6, 5 0 0, W^ii!5, 3 0 0T?fcofc 0 . 
[ 0 0 9 1 ] l,A>Vti:fctb, Z<D* 99 V u— h#t V r? 

-n, T9 y u- h^y -*—tit&i,x±mm&#)iz 

[0 0 9 2] 

[^^^^] y-t Kn^^yujtf^gfSri^fvwgfj 

x, &&m<Dmi8i\£.£zmm j $>, ^<9^<omm\zwjx 40 

[Ell] Ar Fi*'/vl>- tPfiS^ta t , 

[0 2] MOS (4feJR-SMk<|fc-i|t«fr) IF7V^ 
^<0»fffill o 50 



[ ei 3 i"tt£m 9 ismnttm & m ^ n. 7 ■< — jv vm 

[EJ4] *%^cD/^^^j£5:fflv>fc^#:^-=ey 

[06] *&w<o/<9^Mf&xm&m"tcmwimmf&jL 

I^cotftHJ] • 

2 13-y-^ = >?n, 1 

i8-y-hm 1'9-mni, 20- 

SS-fk^, 2 2-SiW, 2 2 6 

= VBI, 2 2 8 -# 

ISfti'Javy-K 3 1-PlSi#i*IS, 3 2 
••^^fUffi^, 3 3, 4 2-I7-KI, 3 4-t-f K 
y-, 3 5-nt£»Ji, 3 6, 4 3-7 f ^», 3 
8, 4 5-Sa(tffi, 3 9-^t/<^MI, 4 0 

•-•■tv— hm®, 41 -gaits, 4 4-7^f-fyi^, 

4 6-««lil>ffibJL, 10 0-Sfi, 10 1-gaiS, 

i o 2-/<yrjK. 10 3-SPflK, l o 4 -gaitS^ 

^ — V, 10 5-*^l/^K, 1 0 6-ga*S?L, 10 
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25 ■ .26 
7-imm'<fiS, 10 8-^?, 10 9-ArF 1 1 2 •••R*«*JfcK. 1 1 3 -KJJtWlhtt. 

3i**>-rU-lP»*3t f 1 1 Ov-EMUK. 1 1 1-«E 



31] 




[02] 



[13 3] 



10 100 1000 

SsfeSCmJ/cm 2 ) 
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[136] 

a 6 



1M 
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101 
1W 



105 
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7/40 
H01L 21/027 
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F* — 2H025 AA02 AA04 AB16 AC04 AC08 
AD01.AD03 BD43 BEOO BE10 
BGOO DA40 FA04 FA12 FA17 
FA39 

2H096 AA25 BA01 -BA09 EA03 EA05 
EA12 FA01 GA09 HA23 HA30 
2H097 CA13 GBOO LA10 
4J100 AL08P AL08Q AL29P BA03H 
BA03P BA11P BA11Q BA16H 
BB18P BC09P BC53P BC53Q 
CA01 CA04 DA39 FA03 HA01 
HA61 HC36 JA37 
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